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PROBLEM TO BE SOLVED: To obtain a high speed steel having excellent high 
hardness and corrosion resistance and suitable for a gear cutting tool by making 
an alloy composition made of a specific composition prepared by combining W, No, 
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3j-7"2. 8-3. 2, a/<A'H4. 5-15. 0i»6 

[lft$$4] *-iKV2. 4-3. 2, ^ 

nA3. 75-4. 5, ^^779. 75-10. 
7 5, tU^e. 7 5-8. 2 5, ^^A5. 
0-7. 0, 3%H3, 0-15. 0i»6*5»* 



[11**51 £*%T\ *-#y2. 9-3. 10, 

-ey^yft^o. 5, ■yuayf^o. 5, ^A3. 
9-4. 2, ^y^fyio. o-io. 5, ^eyy 

fVl. 2 5-7. 7 5, Xfi;^6. 0-6. 5, 
=r/^hl4. 0-14. 5^t,ftS»sftg[4gCiffiOig5 

[1**56] lt4%T\ *-#y2. 9-3. 9, if 
oA3. 75-4. 5, ?^'Xfy9. 5-11. 
0, ^y^x>4. 7 5-6. 0, /<t^A8. 5- 
10. 0, 3^VH8. 5-10. 0^fe^5W*9l 

llt**7] fi*%T\ *-#y3. 2-3. 6, -7 

yjfyikka. 5, i/ya^o. 5, ^pa3. 9 
-4. 2, ^y^fyio. 0-10. 5, *]}-?t 

y5 — 5. 5, 0-9. 5, =r^/H» 

9. 0-9. 5^f,7i5ll5ft«l|Eife©iU^fl| 0 
[s*#5 8 ] lAiX t m if L^lT' 7 0 R c ©ft* 

« $ *• t im® 1 - s GftoM^^nsifl. 

fE$, 1 2 0 0° FT?©«t,ifUS6 1Rc©S^«g 
£ 1 011*5 1 - 8 ffi&<D&tlfr<DMim. 
[ffl#gl0] ft/JxS$^7 2Rc©fS*58fem© 

[»*S 11] 1 2 0 0° F t if U«©#/Jsffi 

«. 

tit** 13] *bi q xAT'fc5ts*« 9 mmvm 

[ff*«14] ai*^©gffifea©/cfc©ff*Jl8 

mom 



[0 0 0 1 ] 

[0002] 

ttffitoijw^ tiitf, iooo" 
Stt-cfes. u^u wit mtL^xm 



1 1 - 1 8 9 8 5 2 

* [0 0 0 3] 
[0 0 0 4] 

2. 4-3. 9fiir%, -7^#> (Mn) 0. 8Mfi% 
JSS, ^PA (Cr) 3. 7 5-4. 7 5Sfi%, 

(w) 9. o~ii. sa*%, ^y/fV (m 

o) 4. 7 5-1 0. 7 5lt%, ^v^A (V) 
4. 0-10. 0fifi%, (Co) 8. 5-1 

e. oai;%, mmxffiE**-*-? (Nb) 2. 0 

-4. 0*ft%, ft (Ayyx) &J;t>*^M^£$#3 
[0 0 0 5] fto«itt*»l!gtj:5jf4u^J:t;j: 
[0 0 0 6] 





! NO. 1 


[ MO. 2 


^# NO. 3 l 




■*y&mu\ 










c 


2.fi(K3.60 


3.00-3.30 


2.40-3.20 


2.80-3.10 


2.80.3.90 


3w20-3.60 


Mn 


Max. 0,6 


Max. 0.5 


Max. 0.8 


Max. 0.5 


Max 0.8 


Max. 0.5 


Si 


Max, Q.6 


Max. 0.5 


Max. 0.8 


Max. 0.5 


Max. 0.8 


Max. 0.5 


Cr 


3.r5-4.75 


4.2-46 


3.754.50 


3.904.20 


3.754.50 


3.904.20 


W 


9.0-11.5 


10.S-11, 


9.75-10.75 


10-10.5 


9. 50-1 1.00 


10.00-1 0.5D 


Mo 


9.50-10.75 


10.00-10.30 


6.75-8.25 


7.25-7.7S 


4.75-6.00 


S.00-5.50 


V 


4.0-6.0 


5-5.5 


5.0-7.0 


6-6.5 


S. 50-1 000 


9.00-9.50 


Nb 


2.0-4.0 


2.8-3.2 










< Co 


14.00-16.00 


14.50-15.00 


13.00-15.00 


14-14. S 


8.50-10.00 


S.OO-3.50 



< tt, MAtltMt L^lWlyMj?^ 7 2 R c T' 
*>5, 1 2 0 0° FT©I&t>£*U§©»i6 3Rc-C 



[0 0 0 8] 

T% »7^tJ:t)^t > nfc«ft*s*2fcSt^ (fi 

[0 0 0 9] 
I*2] 



2- 



^ II c 


=== 




















=£= 




0 


N 


Rex 76 


\_i.57. 












r= 




=== 






0.015 


0.059 


0.009 


0.031 


Rw25 


1.78 


0.33 


~043~ 


3 94 


126 


"TsT 


77" 




"o^T 




















~- 


7^" 






_!_!_ 


O02_ 


J!±!_ 


oao4_ 




0.017 


0.062 




0.046 


M2Sb 


























0.062 




0.046 


M251U 


1.89 


0.26 


0.76 


4.2 


11.91 


10,95 


5.01 














0.005 


0.03 


MUllb 


2.19 


0.26 


0 76 


4.2 


11.91 


10.95 


5.01 














0.005 


0.03 


M25JU 


2.34 


0.26 


0.76 


4,2 


11.61 


10.95 


5.01 














0,005 


0.03 






0.26 


0.76 


42 


11.91 


10 95 


5.01 














0.005 


0.03 


M766» 


2.23 


0.47 


0.33 


3,88 


10.0! 


S.I 


5.07 




9.11 






0.01 


O.O06 


0.025 


0.05 


M766& 


2.33 


047 


0.38 


3.S8 


10,01 


5.1 


5.07 




9,11 






0.01 


0.006 


0.029 


0,05 


M76fic 


2.53 


0.47 


0.3S 


3.8S 


10.01 


S.I 


5.07 




9.11 






0.01 


0,006 


0.029 


COS 


M76Pa 


2.47 


0.47 


0.35 


3.94 


10.19 


S.2 


9.12 




9,17 






0.01 


0.005 


0.011 


0.039 


M769h 


3,12 


0.47 


0.35 


3.94 


10.19 


5,2 


9.12 




9.17 






O.OI 


0.005 




Q.039 


Ela 


2.24 


0.42 


0.50 


3.96 


17.15 


6.75 


5.04 


2,59 


S.99 






0.01 


0.004 


Too? 


"owl 


Bib 


2.39 


0.42 


0.50 


3.96 


12.15 


6.75 


5.04 


2.59 


S.99 






0.01 


o.oui 


0.009 


0.O41 


E2* 


i.ao 


0.42 


0.51 


4.04 


6.11 


9.S6 


3.07 


1.97 


11.95 




0J52 


0.01 


0.006 


0.0O9 


0.O21 


E2b 


1.95 


0.42 


0,51 


4.04 


6.11 


9.86 


3.07 


1.97 


11.95 




0.52 


0.01 


9,006 


0.009 


0.021 


E3a 


2.19 


0.42 


0.51 


J.?B 


4.S6 


10.10 


4.90 


2,53 


7,83 






0.01 


0.0D5 


0.008 




E3b 


2.34 


0,42 


0.51 


l.M 


4.96 


10. 10 


4.90 


153 


7,83 






0.OI 


0.005 


CODS 


0.O42 




55 .1 


0.42 




4.00 


S.OO 


10.21 


4.01 


145 


7.S5 




0.71 


0.01 


0.1)05 


0.009 


0,044 


— 




0.42 




4.00 


5.00 


10.22 


4.01 


245 


7.85 




0 71 


0.01 


0.005 


0.009 


0.044 


E6a 


3.04 


0.58 


0.67 


4.00 


10.04 


6.00 






17.S1 






O.D1 


0.011 


0.01 


0,035 


E6b 


3.54 






4,00 


10.04 


6.00 


9.98 




17.81 






0.01 


o.on 


O.OI 

o.oos 


0.035 
0,017 


E7 


2.4* 


0.56 


0,56 


4.04 


9.06 


10.11 


4.47 


2.50 


14.69 






0.01 


0,013 


Ala 


2.66 


0,56 


0.56 


4.04 


9.06 


10. 1 1 


4.47 


2.50 


14.69 






0,01 


0.013 




lion 


AHj 


2,96 


0.56 


0.56 


4.04 


9.06 


10.11 


4.47 


2.50 


14.69 






0,01 


O.D13 


0.00! 


0.017 


AlC 


3,02 


0,44 


0.44 


4.41 


10.99 


10.2 


5.22 


3.0S 


14.96 






0.016 


0.014 


O.01 


0.071 


Aid 


3.27 


0.44 


C.44 


441 


10.99 


10.2 


5.22 


3.05 


14.96 






0.016 


0.014 


0.01 


0.021 


Ala 


2.44 


0.58 


0.54 


3.90 


10.05 


7.59 


5.31 




13.97 






O.OI 


0.011 


0.009 


0.017 


Alb 


2.59 


0.5S 


0,54 


3.90 


10.05 


7.59 


5.3S 




13.97 






0.01 


0.011 


0.0D9 


O.0L7 


A2C 


2.74 


0.58 


0,54 


3.90 


10.05 


7.59 


5.31 




13.97 






0.01 


0.OI1 


0.0D9 


0.017 




2.B2 


0.43 


0.42 


3.98 


10.43 


7.44 


6.35 




14.15 






0.O08 


0.OI2 


0.OI1 


0.024 


Ale 


3.07 


0.43 


0,42 


3.9& 




7.44 


6,35 




14.15 






0.008 


0.DI2 


0.011 


0.024 


A3a 


3.37 


0,47 


0.35 


3.94 


1019 


52 


9.12 




9.17 






O.OI 


^.005 


0.011 


0039 


AJb 


3.47 


0.47 


0.35 


3.94 


10.19 


S.2 


9.12 




9.17 






0.01 


0.005 


0.011 


0.035 




3.S7 


0.47 


0.35 


3.94 


10.19 


52 


9 17, 




JLLL. 






0.01 


0.005 


ML 


££221 
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1 °°°° F 


1025T 


10SCPF 


1100°F 


115D"F 


1200-F 














65,9 




57.0 




22SQ 


07.8 


676 




— iST — 






55.7 


?~ - 




~~— 


68.5 




66.7 


65.2 




66.5 


















572 






B9.1 




68.1 






63.2 










~ 








66.4 




M2S11C 


2225 


es.r 


68.6 


i£"S 








— : — 


M2511d 


2225 


64.2 


67.5 


— ia! — 






Hi 




M786a_ 


■ 22 ~ 


70.0 


70.2 




68.7 


66.8 




S7.1 


M766b_ 


— — 


697 


70.1 




69.2 


67.5 




S8.2 






69.3 


69.8 












M769a 


22Q0 


70.2 


eas 




67.a 


66.4 




56.2 


M769b 
E1a 


2175 


70.2 


70.0 












2200 


69.3 


68.2 




67.2 


62.2 




52.4 


E1b 


2200 


69.3 


69.4 




67.4 


62.9 




5S.8 


E2b 




70.4 


69.8 




68.1 


63.9 




55.6 






— ~~ 


— ^ 




65.4 


. 6i A . 




53.9 


E3b 


~~220O 




— — 













E4a 


2200 


69.1 






—~ 


— Sil — 






E4b 


2200 


69.0 


, 69.9 




67.2 


63.9 




— sTo" — 




2225 


70. 1 












— — 


ESb 


2225 




~1^7 




lil 


— W\ — 








72.2 


70.3 




70.4 


67.6 




57.5 


A1a 


2240 


71.7 


72.3 




70.8 


S8.9 




62.5 


A1b 


2225 


68.9 


71.3 




71.1 


70.0 




63.8 


A1c 


2200 


703 














Aid 


Z200 


70 


72.3 




72.6 


70 9 




63.8 


A2a 












6B.a 




60.9 




2200 


69.5 


71.4 




71.0 


68.8 




60.3 


A2c 


2200 


67.5 


70.9 




70.6 


63.6 




eo.3 


Aid 


2200 


69.2 


71 .B 




7Q.8 


69.9 




62.3 


A2e 


2200 


69.4 


71.4 




714 


69,3 




62.6 


A3a 


2240 


67.7 


71.2 




69.6 


6S.E 




62.5 


A3b 


2240 


65.2 


69.2 




70.2 


66.9 




62.5 


A3c 


2240 


69.7 


70.2 




70.0 


68.1 




62.6 
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[«4] 



-m 4- 
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fF/>F) 


C-/'j?x^j^- eft. lbs.) 


AllWKftg (KsO 


(mg) 


10 ,0 psi 




mm 




traps 


REX 76 


2175/1025 


11 


6.5 


576 


390 


38.3 


42 


REX 25 
ESa 


225 0/1 026 


9.5 




531 









2250/1025 


4.7 


3.7 


360 


300 




E6b 


224-0/1025 


2.7 


2.2 


253 


228 


9.3 


104 


E7 

A1C 


2225/1025 


3.8 


3.5 


321 


154 


15 


71 


2250/1025 


1.7 


1.6 


196 


158.0 


2,2 


73 


A2a 


2200/1025 


2.6 


2.6 


294 


218 


4.9 


77 


A2d 


2£WW1025 


2,0 


1.7 


219 


163 


2.9 


B1 


A3a 


2225/1025 


3.8 


3.3 


292 


231 


2.1 


102 



[0 0 13] £&A1 a-Al d, A 2 a - A 2 e, A 
3a-A3c!±, mW^£m&&Xht, 0 #38Wfc 
<t3Al, A 2 i A 3 O-So^tt, *3t|HUfc!^ 

% if Ufcgft ©t- * ± rjtjg l \z # y 7 x^ L tz?'- 
fifrhmhfrftjsK, S#©ftfMp D p©^i^LTl 2 

oo° F£©mix?ssTftftfc$»*tfe 0 mm 

*4f^L«P< s *|gl^(Cj;Sf-y^Al c, 
A2a, A2diA3a{±, If yg&i * 



*^;f±,o&&©MlH:£*Lfc 0 ^iA2lll 2 0 0° 
F Ltftfc-f ;5«V«£ Sr^LfcdS, 

9 fctf ftfcftfc if tfSm CA,ttfc «fc TfiMB 

[0014] 
[*5] 













75 


950 


1000 


1050 


1100 


1150 


1200 


1300 


BEX 76 


67.5 


BO 


59.5 


59 


53 


S2.5 


48.5 






73.5 




64.5 




63 






39 


A2d 
A2e 


72 




S3 




60 




se 


38.6 






62.5 




50 




56 


39 


A3a 






E1 




63.5 




53 


33.5 
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kit$tLX<D#?&m<D&'kA 1 c, A2d, A 2 c i A 
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